Digitalis toxicity: lack of marked effect on brain na+,k+-adenosine triphosphatase in the cat.
Effect of digitalis on central sympathetic neurons have been proposed to alter sympathetic influences on the heart and to contribute to the induction of arrhythmias. Recently, however, we have presented evidence which indicates that the involvement of a direct central action of digitalis is negligible in the alteration of sympathetic nerve activity after i.v. administration of the drug. Thus, a group of experiments were designed to determine if central drug concentrations or biochemical events in the brain would suggest a central action of the drug. Tritiated digoxin (20 microng/kg) was injected i.v. into cats every 15 minutes until ventricular fibrillation occurred. The concentrations of digoxin in cerebrospinal fluid and serum increased linearly with time as the cumulative dose of digoxin was increased. At the mean arrhythmic dose, 140 microng/kg, cerebrospinal fluid contained approximately 10 nM digoxin whereas free digoxin concentration in serum was approximately 30 nM and total digoxin concentration in serum was approximately 120 nM. Since inhibition of Na+,K+-adenosine triphosphatase (Na+,K+-ATPase) is often associated with the pharmacological effects of digitalis, effects of nanomolar concentrations of digoxin on Na+,K+-ATPase activity were determined in vitro. The concentration of digoxin faund in cerebrospinal fluid at arrhythmia inhibited Na+,K+-ATPase only slightly (5-10%). Activity of Na+,K+-ATP-ase was also examined in brains of cats which had died in ventricular arrhythmias due to treatment with lethal dose of digitoxin. After ventricular fibrillation, the cat brains were removed and Na+,K+-ATPase activity and ouabain binding were determined in eight areas. No reduction in Na+,K+-ATPase activity or [3H]ouabain binding was observed in any area. Thus, it appeared that toxic doses of digitalis did not cause sail to provide evidence for central effects of toxic doses of digoxin or digitoxin.